tumor of liver or liver and lump or liver and tumor. Search category was traditional Chinese medicine prescription.
Data Exclusion Standards. Non-liver cancer prescription. Incomplete information.
No specific symptom description. Duplicate record. Data Pretreatment. Data extraction including prescription name, source, drug composition, drug dosage and corresponding symptoms. All the drug name in the knowledge database unified naming according to the 2010 edition of the Chinese Pharmacopoeia.
Statistical Methods. Drug and symptom data set was built by excel, and frequency analyses by R3.3.2, cluster analyses by complete, then the transactions transform the data into the shopping basket format for association analyses, and the results visualization by arulesViz.
Results

Distribution of Drug Frequency in Liver Cancer Treatment Prescriptions.
A total of 32 doses of prescriptions, 426 flavours of drugs, and 279 species of symptoms. After degrading and standardize drugs and symptoms, such as panax notoginseng powder classify to panax notoginseng, plantain classify to plantain seed, aversion to wind and cold classify to aversion to cold, dry and bitter mouth classify to dry and bitter. 170 flavours of drugs and 95 species of symptoms were obtained in the finally. The specific frequency distribution of drugs and symptoms were shown in table 1 and 2. Cluster Analyses. Cluster analyses of drugs by complete, the optimal clustering data was judged by BIC index. The results were no kurtosis appeared, and then adjusted to 20 categories manually, shown in Fig. 1 . Zedoary turmeric, radix rehmanniae, achyranthes root, areca peel, Turtle shell,anzi,dry skin of toad,medlar, chinaberry fruit,pangolin, malt, male fern rhizome, dried ginger, cortex moutan, sichuan coptis root, white ginseng, broom cypress fruits, Chuanjun， raphnus sativus, gegen, solanum dulcamara, cogongrass rhizome, radix stemonae, Peony root, white hyacinth bean, rhubarb, seeds of brassica alba, kansui root, red peony root, jujube, bergamot, Poria, Atractylodes, Lanceolata, radix stephaniae cepharanthae, lobelia chinensis lour, Scutellariae barbata, Salvia, cirsium japonicum, plantain seed, millet sprout, angelica sinensis, Glycyrrhiza, borneol, white wax, vaseline, Hedyotis diffusa, radix cudraniae, tangerine peel, insect, umbellate pot, Pinellia, Bupleurum Drug Association Analyses. Set the support degree above 0.1, the confidence degree above 0.25. A single drug is associated with other single drug, ranked according to the lifting degree. The results are shown in table 3. Glycyrrhiza. Lanceolata Curcuma Longa Hedyotis diffusa Fig. 2 Analyses of association between Hedyotis diffusa and other single drugs. The arrow indicates that the left side points to the right side, the darker the color, the higher the lift degree, the larger of the cycle, the higher the confidence degree.
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Analyses of the Association between Specific Symptoms and Drugs. Analysis of association between symptoms with high frequency and drug pair, the drug is a single drug or drug pairs, sort by lift degree. Take the liver pain as an example, the results shown in table 4, visualization results shown in Fig. 3 Table 5 Analyses of association between liver pain and drugs. Salvia, Atractylodes, Poria, Pinellia, Glycyrrhiza, Hedyotis diffusa, Curcuma Longa, Lanceolata, Bupleurum, Scutellariae barbata, scutellaria, Liver pain Fig. 3 Analyses of association between liver pain and drugs. The arrow indicates that the left side points to the right side, the darker the color, the higher the lift degree, the larger of the cycle, the higher the confidence degree.
Discussion
The R language is a common tool for data mining in modern statistics. In this study, R language was used as a tool to analyze the regularity of prescriptions for the treatment of liver cancer, and to find out the distribution rule of drug pairs and its correlation with the symptoms of liver cancer. The results showed that the common drugs used in the treatment of liver cancer are Hedyotis diffusa, Glycyrrhiza, Atractylodes, Scutellariae barbata, Lanceolata, Salvia, Curcuma Longa, Bupleurum, Poria and Peony root in turn. Cluster analyses divides drugs into 20 categories and find the Hedyotis diffusa was relatively independent, while the Poria, Atractylodes, Lanceolata and other drugs were often appeared together. Further used the correlation method to analyze the drug pairs, found that the common drug pairs used in liver cancer were Astragalus-Glycyrrhiza, Poria-Atractylodes, Lanceolata-Atractylodes, Lanceolata-Glycyrrhiza, Scutellariae barbata-Salvia, etc. Hedyotis diffusa with the function of clearing away heat, dispersing blood stasis, detoxification, relieved pain, and even anti-tumour [4] . Take the Hedyotis diffusa for association analyses, the results showed that it often constitutes drug pairs with Glycyrrhiza, Curcuma Longa and Lanceolata. Using liver pain as an example to represent the common symptoms of liver cancer for association analyses, the results showed that single drug of Gardenia, Bupleurum, Astragalus, Scutellariae barbata and Pinellia were often used for the pain of liver, while the drug pairs were Pinellia-Bupleurum, Hedyotis diffusa-Astragalus, Bupleurum-Poria, Scutellariae barbata-Bupleurum and Bupleurum-Curcuma Longa.
Liver cancer belongs to traditional Chinese medicine liver mass, spleen mass, zheng ji and tympanites [5, 6] . The principle of soothing liver and strengthening spleen, qu shi hua yu and heat-clearing and detoxifying should be followed in most treatments [7] . Through data mining, the frequency statistics of commonly used drugs for liver cancer were carried out in this study. The results showed that most of the drugs were belong to complement deficiency and regulating vital energy, heat-clearing and detoxifying, blood-activiating and stasis-dissolving, and clearing damp and promoting diuresis, which is consistent with the rules discovered through traditional Chinese medicine heritage assistant system [8, 9, 10] . Common drug pairs through clustering and association analyses, take the Hedyotis diffusa-Curcuma Longa as an example, the pharmacological displayed that Hedyotis diffusa with the function of heat-clearing and detoxifying, Xiaotong Sanjie, clearing damp and promoting diuresis. And the Curcuma Longa with the function of releasing the pain in the chest and hypochondrium, release jaundice and blood urination. Combine the Hedyotis diffusa with Curcuma Longa to the purpose of detoxicating and resolving a mass, remove pain and release jaundice. Bupleurum is a good medicine for the treatment of stagnation of liver-qi and thoracic and rib distending pain. Pinellia with the function of dry dampness and disperse phlegm, drop inverse and stop vomit. The results show that both Bupleurum and Pinellia are common drugs for the treatment of liver pain, and they are compatible in drug pairs, which are consistent with clinical experience.
In conclusion, this study uses R language for data mining, focusing on drug pairs, validating the rationality of clinical experience and understanding the law of compatibility of traditional Chinese medicine, which provides a theoretical basis for further treatment of liver cancer and subsequent pharmacological research.
